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INTRODUCTION 

The Apollo Telescope Mount D i g i t a l  Computer System 
(ATMDC System) c o n s i s t s  of t w o  redundant Apollo Telescope 

Mount D i g i t a l  Computers (ATMDCs) and a Workshop Computer 
I n t e r f a c e  Unit  ( W C I U ) .  T r i p l e  Modular Redundancy (TMR) 
i s  used i n  c r i t i c a l  sec t ions  of t h e  WCIU s i n c e  t h e  ATMDC 
System i s  mission c r i t i c a l .  
t o  swi tch  over from t h e  prime ATMDC t o  t h e  backup ATMDC i f  
t h e  prime ATMDC f a i l s  t o  funct ion properly.  

Using TMR c i r c u i t s  enables  the W C I U  t o  s u s t a i n  a 
s i n g l e  po in t  f a i l u r e  and continue t o  func t ion  properly.  
long a s  two of the  three redundant elements of t h e  TMR 
c i r c u i t s  a r e  working c o r r e c t l y ,  t h e  proper r e s u l t  w i l l  be 
obtained.  

The WCIU provides t h e  c a p a b i l i t y  

A s  

WC I U  CHECKOUT 

The W C I U  undergoes two types of tests p r i o r  t o  
a mission. F i r s t ,  t h e  ind iv idua l  elements of the WCIU a r e  
t e s t e d  a t  t h e  IBM manufacturing f a c i l i t y  p r i o r  t o  f i n a l  
packaging. I n  these tests the  proper opera t ion  of each of 
t h e  elements i n  t h e  W C I U  is v e r i f i e d .  Second, func t iona l  
tests are performed during t h e  var ious  s t a g e s  of acceptance 
and i n t e g r a t i o n  of the WCIU i n t o  the  Workshop a t  MSFC, 
McDonnell Douglas, MSC and the KSC V e h i c l e  Assembly Building. 
The func t iona l  tests v e r i f y  that  t h e  WCIU i s  working properly 
as p a r t  of the  ATMDC System; however, they don ' t  i n d i c a t e  i f  
an ind iv idua l  element has f a i l e d ,  s ince  t h e  W C I U  would func t ion  
proper ly  with t w o  of any three redundant elements working. The 
ind iv idua l  elements c a n ' t  be t e s t e d  a f t e r  packaging because 
t h e  t es t  po in t s  a r e n ' t  access ib le .  

CONCLUDING REMARKS 

An  
du r ing  t h e  s 
tests a t  t he  
a mission. 

undetected s i n g l e  poin t  f a i l u r e  could occur 
i x  monshs or more between t h e  ind iv idua l  element 

IBM manufacturing f a c i l i t y  and t h e  beginning of 
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f a i l u r e  i n  e i t h e r  of t h e  o the r  t w o  redundant elements would 
cause t h e  W C I U  t o  f a i l .  Thus t h e  r e l i a b i l i t y  of t h e  WCIU 
with TMR would be less during t h e  mission than  a W C I U  wi thout  
redundant c i r c u i t s .  Since t h e  ATMDC System is  mission c r i t i c a l  
a f a i l u r e  of t h e  WCIU would r e s u l t  i n  t h e  te rmina t ion  of t h e  
mission. 

The p r o b a b i l i t y  of a s i n g l e  p o i n t  f a i l u r e  occurr ing  
i n  t h e  TMR c i r c u i t s . d u r i n g  t h e  i n t e g r a t i o n  a c t i v i t i e s  p r i o r  
t o  t h e  mission must be included i n  a s s e s s i n g  t h e  r e l i a b i l i t y  
of t h e  WCIU i n  performing its func t ions  dur ing  t h e  mission.  
Although t h e  p r o b a b i l i t y  of t h i s  type  of f a i l u r e  occurr ing  
may be s m a l l ,  I sugges t  that t h e  W C I U  r e l i a b i l i t y  assessment 
fo r  t h e  mission be double checked and t h a t  cons ide ra t ion  be 
given t o  providing means of d e t e c t i n g  s i n g l e  p o i n t  f a i l u r e s  
a f t e r  i n t e g r a t i o n  of t h e  W C I U  i n t o  t h e  workshop. 
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